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Abstract of JP1 0284095 

PROBLEM TO BE SOLVED: To effectively 
suppress condensation of water produced with 
power generation to a gas conduction groove, 
and operate stably. SOLUTION: A gas 
conduction groove 6 is positioned in a power 
generation area in opposition to an electrode 
of a separator 5A, and in a construction in 
which reactive gas introduced from a gas inlet 
1 1 is passed to the gas conduction groove 6, 
and after using it for power generation by 
electrochemical reaction, it is exhausted from 
a gas outlet 12, the second reactive gas is 
supplied by providing an auxiliary inlet 13 
connected to an intermediate part of the gas 
conduction groove 6. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]An electrolyte membrane electrode conjugate which allotted an electrode to both principal 
planes of plate-like solid polyelectrolyte membrane, and was formed in them. 
An electrode of an electrolyte membrane electrode conjugate is countered and it is a reactant gas 
conduction slot. 

It had a subfeed port which is the solid polyelectrolyte type fuel cell provided with the above, is open for 
free passage to a separator to an omitted portion of the aforementioned reactant gas conduction slot, and 
introduces the 2nd reactant gas into it. 

[Claim 2] A solid polyelectrolyte type fuel cell being the reactant gas which the 2nd aforementioned 
reactant gas introduced from a subfeed port dried in the solid polyelectrolyte type fuel cell according to 
claim 1. 

[Claim 3] A solid polyelectrolyte type fuel cell being the reactant gas which the 2nd aforementioned 
reactant gas introduced from a subfeed port humidified in the solid polyelectrolyte type fuel cell 
according to claim 1 . 

[Claim 4]An electrolyte membrane electrode conjugate which allotted an electrode to both principal 
planes of plate-like solid polyelectrolyte membrane, and was formed in them. 
An electrode of an electrolyte membrane electrode conjugate is countered and it is a reactant gas 
conduction slot. 

It had a branching conduction slot which is the solid polyelectrolyte type fuel cell provided with the 
above, and carries out the diversion of river of the reactant gas between a gas inlet and an omitted 
portion of a reactant gas conduction slot. 

[Claim 5]It is considered as reactant gas which humidified reactant gas made [ a reactant gas conduction 
slot of a separator which counters an electrode by the side of an anode of an electrolyte membrane 
electrode conjugate ] to carry out conduction in the solid polyelectrolyte type fuel cell according to 
claim 4, A solid polyelectrolyte type fuel cell considering it as reactant gas which dried reactant gas 
made [ a reactant gas conduction slot of a separator which counters an electrode by the side of a 
cathode ] to carry out conduction. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the composition of the channel of the reactant gas which 
forms solid polyelectrolyte membrane in the cellular structure of the solid polyelectrolyte type fuel cell 
used as an electrolyte, especially a separator. 
[0002] 

[Description of the Prior Art] A solid polyelectrolyte type fuel cell arranges an anode electrode and a 
cathode terminal on the two principal surfaces of solid polyelectrolyte membrane, respectively, and is 
formed in them. On an electrode substrate, each of anodes and cathode terminals allots an electrode 
catalyst layer, and is formed, and the thing which uses the cation exchange membrane of a polystyrene 
system with a sulfonic group as a cation conductive film, or a perfluoro sulfonic-acid-type-resin film is 
used for solid polyelectrolyte membrane. 

[0003] Solid polyelectrolyte membrane is at ordinary temperature by having a proton (hydrogen ion) 
exchange group in a molecule, and carrying out water to saturation. The specific resistance below 20 
omega-cm is shown, and it functions as a proton conductivity electrolyte. An electrode substrate is a 
porous body and functions as reactant gas supply of a fuel cell, an ejecting means, and a charge 
collector. In an anode and a cathode terminal, the three-phase zone of mind, liquid, and solid phase is 
formed, and the electrochemical reaction of a following formula (1) and (2) occurs by the catalysis of an 
electrode catalyst, respectively. 
[0004] 
[Formula 1] 

Anode electrode ; H 2 =2H + +2e (1) 

Cathode terminal ; (1/2) 0 2 +2H + +2e =H 2 0 (2) 

That is, in an anode electrode, a proton and an electron generate from H 2 gas supplied from the exterior 

of the system. The generated proton moves toward a cathode terminal in the inside of an ion-exchange 
membrane, and an electron moves to a cathode terminal through an external circuit. On the other hand, 
in a cathode terminal, 0 2 gas supplied from the exterior of the system, and the proton which has moved 

from the anode electrode in the inside of an ion-exchange membrane and the electron which has moved 
from the external circuit react, and H 2 0 is generated. 

[0005] Drawing 3 is a sectional view showing the cellular structure of the conventional solid 
polyelectrolyte type fuel cell. On the electrode substrate 3, the electrode catalyst layer 2 is laminated and 
the electrode 4 is constituted. The electrode 4 is arranged to the both principal planes of the solid 
polyelectrolyte membrane 1, it bonds by thermo-compression with a hotpress, and the electrolyte 
membrane electrode conjugate 9 is formed. Thus, the electrolyte membrane electrode conjugate 9 in 
which the electrode 4 has been arranged is pinched to the solid polyelectrolyte membrane 1 with the 
separator 5 laminated by both sides, and is fixed to it. The separator 5 machines carbon plate material 
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and is formed. 

It has the reactant gas conduction slot 6 and the cooling water conduction slot 7. 
the reactant gas conduction slot 6 of the separator 5 by the side of an anode electrode - fuel gas 
(hydrogen gas) - oxidant gas (air) is passed in the reactant gas conduction slot 6 of the separator 5 by 
the side of a cathode terminal. If the solid polyelectrolyte membrane 1 dries and moisture is lost, it will 
become high resistance, ohm loss will increase, and a battery characteristic will fall. For this reason, 
desiccation of the solid polyelectrolyte membrane 1 is prevented by supplying, after humidifying 
reactant gas. The separator 5 is equipped with the slot of gasket ******, and the disclosure to the battery 
exterior of reactant gas is prevented by equipping with the gasket 8. 

[0006]Generally porous carbon paper is used for the electrode substrate 3 which constitutes the electrode 
4 

If fuel gas or oxidant gas is supplied to the reactant gas conduction slot 6, these reactant gas will diffuse 
the inside of the electrode substrate 3, will reach to the electrode catalyst layer 2, and will produce 
above-mentioned electrochemical reaction. 

A current is collected with the electrode substrate 3, and further, through the separator 5, the electron 
generated according to electrochemical reaction is outputted to an external circuit, and is consumed. 
[0007] Drawing 4 is a sectional view showing the shape of the gas passageway currently formed in the 
separator 5 of the above-mentioned cell. After introducing reactant gas from the gas inlet 1 1 allotted to 
the upper part of the separator 5, carrying out conduction of the gas conduction slot 6 allotted to the 
power generation region corresponding to the electrode 4 of the electrolyte membrane electrode 
conjugate 9 to a lower part, producing electrochemical reaction and contributing to power generation, 
residual gas is discharged from the gas outlet 12 outside. 
[0008] 

[Problem(s) to be Solved by the Invention] Since electrochemical reaction is produced and reactant gas is 
consumed as it goes to the gas outlet 12 from the gas inlet 1 1, a flow decreases and the rate of flow falls. 
In the separator 5 by the side of the cathode with which the air or oxygen gas of an oxidizer is supplied, 
since produced water accumulates as water is generated in connection with electrochemical reaction and 
it goes to the downstream, in the field near the gas outlet 12, it becomes easy to condense water. Since 
the rate of flow of gas also falls by the downstream still as mentioned above, there is a danger that the 
phenomenon of the gas conduction slot 6 being blockaded with the condensed produced water, or 
adhering to the wall surface of a water fang furrow, and stagnating will arise. Thus, since the electrode 
substrate 3 or the electrode catalyst layer 2 which constitutes the electrode 4 will get wet in water and 
the hole of a porous body will be covered with water if it will be in the state where water condenses into 
the gas conduction slot 6, diffusion of the reactant gas to the electrode catalyst layer 2 will be checked, 
and the situation where a battery characteristic falls will occur. 

[0009]The purpose of this invention is to provide the solid polyelectrolyte type fuel cell with which the 
condensation to the reactant gas conduction slot of the produced water produced with power generation 
is effectively controlled, is stabilized, and a cell output is obtained. 
[0010] 

[Means for Solving the Problem]In this invention in order to attain the above-mentioned purpose, An 
electrolyte membrane electrode conjugate which allotted an electrode to both principal planes of plate- 
like solid polyelectrolyte membrane, and was formed in them, A separator which consists of gas 
impermeability material which countered an electrode of an electrolyte membrane electrode conjugate 
and was provided with a reactant gas conduction slot is laminated and constituted, In a solid 
polyelectrolyte type fuel cell discharged from a gas outlet which introduced reactant gas, carried out 
conduction of the reactant gas conduction slot, and made generate according to electrochemical reaction, 
and with which a separator was equipped from a gas inlet with which a separator was equipped, (1) 
Suppose that it has a subfeed port which is open for free passage to a separator to an omitted portion of 
the aforementioned reactant gas conduction slot, and introduces the 2nd reactant gas into it, and dry 
reactant gas or humidified reactant gas is introduced. 

[001 1](2) Or it has a branching conduction slot which carries out the diversion of river of the reactant 
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gas between a gas inlet and an omitted portion of a reactant gas conduction slot, For example, suppose 
that conduction of the reactant gas which dried reactant gas humidified into a reactant gas conduction 
slot which counters an electrode by the side of an anode into a reactant gas conduction slot which 
counters an electrode by the side of a cathode again is carried out. 

Since water generated in connection with electrochemical reaction will be held as a steam if reactant gas 
which provided a subfeed port and was dried as the 2nd reactant gas as shown in above (1) is supplied, 
condensation of water is prevented and a fall of a battery characteristic is avoided. Since humidification 
conditions of a reactant gas conduction slot can be easily fluctuated by adjustment of this reactant gas if 
reactant gas humidified as the 2nd reactant gas is supplied, Condensation of watet is prevented, and even 
if a fall of a battery characteristic is not only avoided, but change of cell temperature arises, it becomes 
possible to maintain a stable output easily. 

[00 12] As shown in above (2), it has a branching conduction slot, and condensation of water will be 
controlled by introduction of reactant gas with few moisture contents if reactant gas shunted toward an 
omitted portion of a reactant gas conduction slot is supplied. If reactant gas which dried reactant gas 
humidified into a reactant gas conduction slot which counters an electrode by the side of an anode 
especially in a reactant gas conduction slot which counters an electrode by the side of a cathode again is 
supplied, The anode side is fixed, and a humidified state is held, and, on the other hand, in the cathode 
side. Residual reactant gas is discharged outside, without producing a blockade by the water of 
condensation of a gas conduction slot, adhesion on a wall surface of a slot on the water of condensation, 
and stagnation, since condensation of water is controlled by reactant gas which is humidified with 
produced water produced in connection with electrochemical reaction, and is introduced from an omitted 
portion of a reactant gas conduction slot. 
[0013] 

[Embodiment of the Invention] 

<Example 1> drawing 1 is a sectional view showing the shape of the gas passageway formed in the 
separator of the cell of Example 1 of the solid polyelectrolyte type fuel cell by this invention. The 
feature of the gas passageway with which the separator 5 A of this example was equipped is at the point 
of having the subfeed port 13 which is open for free passage to the omitted portion of the gas conduction 
slot 6. In this composition, the humidified reactant gas is introduced from the gas inlet 1 1, carries out 
conduction of the gas conduction slot 6 moved in a zigzag direction and allotted corresponding to the 
polar zone, and is discharged from the gas outlet 12. Simultaneously, reactant gas dry as the 2nd reactant 
gas joins the flow of the reactant gas which was introduced from the subfeed port 13 to the omitted 
portion of the gas conduction slot 6, and was introduced from the gas inlet 1 1, flows into the 
downstream, and is discharged from the gas outlet 12. Therefore, since the steam partial pressure of the 
reactant gas which flows through the gas conduction slot 6 falls in this composition with the dry reactant 
gas introduced from the subfeed port 13, Since condensation of water is controlled and adhesion on the 
wall surface of the gas conduction slot 6 on the water of condensation, and stagnation and the blockade 
of a channel are avoided, the stable battery characteristic is obtained. 

[0014]The solid polyelectrolyte type fuel cell can maintain a cell output stably by adjusting the 
humidification conditions of reactant gas, when changing the temperature of a cell during operation. 
Although it is difficult to change the humidification conditions of reactant gas quickly with the 
conventional composition like drawing 4 . Since adjustment of humidification conditions will become 
easy if it supposes that the 2nd reactant gas is introduced, the reactant gas humidified by optimum dose 
is introduced and a flow is adjusted from the subfeed port 13 like this example, the stable battery 
characteristic which condensation of water is controlled and follows in footsteps of change of cell 
temperature instead of foolish ** easily is obtained. 

[0015]<Example 2> drawing 2 is a sectional view showing the shape of the gas passageway formed in 
the separator of the cell of Example 2 of the solid polyelectrolyte type fiiel cell by this invention. The 
feature of the gas passageway with which the separator 5B of this example was equipped is provided 
with the branching conduction slot 14 between the gas inlet 1 1 and the omitted portion of the gas 
conduction slot 6, and is that it constituted so that a part of reactant gas might be shunted and the 
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omitted portion of the gas conduction slot 6 might be supplied from the branching feed port 15. In this 
composition, even if conduction of the gas conduction slot 6 is carried out, produced water arises 
according to electrochemical reaction and the moisture content in reactant gas increases, by the reactant 
gas introduced from the branching feed port 15, a moisture content is reduced and condensation of the 
water to Mizouchi is controlled. If the reactant gas which dried the reactant gas humidified into the 
reactant gas conduction slot 6 which counters the electrode by the side of an anode especially into the 
reactant gas conduction slot 6 which counters the electrode by the side of a cathode again is supplied, 
Since increase of a moisture content is suppressed by the reactant gas which the anode side is fixed, a 
humidified state is held, and the cathode side is humidified with the produced water produced in 
connection with electrochemical reaction, and is introduced from the omitted portion of a reactant gas 
conduction slot, it is effective for especially control of condensation of water. 
[0016] 

[Effect of the Invention] As mentioned above, the electrolyte membrane electrode conjugate which 
according to this invention allotted the electrode to the both principal planes of plate-like solid 
polyelectrolyte membrane, and was formed in them, The separator which consists of gas impermeability 
material which countered the electrode of the electrolyte membrane electrode conjugate and was 
provided with the reactant gas conduction slot is laminated and constituted, In the solid polyelectrolyte 
type fuel cell discharged from the gas outlet which introduced reactant gas, carried out conduction of the 
reactant gas conduction slot, and made generate according to electrochemical reaction, and with which 
the separator was equipped from the gas inlet with which the separator was equipped, (1) Since it has a 
subfeed port which is open for free passage to a separator to the omitted portion of the aforementioned 
reactant gas conduction slot, and introduces the 2nd reactant gas into it and dry reactant gas or the 
humidified reactant gas is introduced, The solid polyelectrolyte type fuel cell with which the 
condensation to the reactant gas conduction slot of the produced water produced with power generation 
is effectively controlled, is stabilized, and a cell output is obtained will be obtained. 
[0017](2) It has a branching conduction slot which carries out the diversion of river of the reactant gas 
between a gas inlet and the omitted portion of a reactant gas conduction slot, For example, also as 
carrying out conduction of the reactant gas which dried the reactant gas humidified into the reactant gas 
conduction slot which counters the electrode by the side of an anode into the reactant gas conduction 
slot which counters the electrode by the side of a cathode again, Since the condensation to the reactant 
gas conduction slot of the produced water accompanying power generation is controlled, it is suitable as 
a solid polyelectrolyte type fuel cell with which it is stabilized and a cell output is obtained. 
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TECHNICAL FIELD 

[Field of the Invention]This invention relates to the composition of the channel of the reactant gas which 
forms solid polyelectrolyte membrane in the cellular structure of the solid polyelectrolyte type fuel cell 
used as an electrolyte, especially a separator. 
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PRIOR ART 



[Description of the Prior Art] A solid polyelectrolyte type fuel cell arranges an anode electrode and a 
cathode terminal on the two principal surfaces of solid polyelectrolyte membrane, respectively, and is 
formed in them. On an electrode substrate, each of anodes and cathode terminals allots an electrode 
catalyst layer, and is formed, and the thing which uses the cation exchange membrane of a polystyrene 
system with a sulfonic group as a cation conductive film, or a perfluoro sulfonic-acid-type-resin film is 
used for solid polyelectrolyte membrane. 

[0003] Solid polyelectrolyte membrane is at ordinary temperature by having a proton (hydrogen ion) 
exchange group in a molecule, and carrying out water to saturation. The specific resistance below 20 
omega-cm is shown, and it functions as a proton conductivity electrolyte. An electrode substrate is a 
porous body and functions as reactant gas supply of a fuel cell, an ejecting means, and a charge 
collector. In an anode and a cathode terminal, the three-phase zone of mind, liquid, and solid phase is 
formed, and the electrochemical reaction of a following formula (1) and (2) occurs by the catalysis of an 
electrode catalyst, respectively. 
[0004] 
[Formula 1] 

Anode electrode ; H 2 =2H + +2e (1) 

Cathode terminal ; (1/2) 0 2 +2H + +2e =H 2 0 (2) 

That is, in an anode electrode, a proton and an electron generate from H 2 gas supplied from the exterior 

of the system. The generated proton moves toward a cathode terminal in the inside of an ion-exchange 
membrane, and an electron moves to a cathode terminal through an external circuit. On the other hand, 
in a cathode terminal, 0 2 gas supplied from the exterior of the system, and the proton which has moved 

from the anode electrode in the inside of an ion-exchange membrane and the electron which has moved 
from the external circuit react, and H 2 0 is generated. 

[6005] Drawing 3 is a sectional view showing the cellular structure of the conventional solid 
polyelectrolyte type fuel cell. On the electrode substrate 3, the electrode catalyst layer 2 is laminated and 
the electrode 4 is constituted. The electrode 4 is arranged to the both principal planes of the solid 
polyelectrolyte membrane 1, it bonds by thermo-compression with a hotpress, and the electrolyte 
membrane electrode conjugate 9 is formed. Thus, the electrolyte membrane electrode conjugate 9 in 
which the electrode 4 has been arranged is pinched to the solid polyelectrolyte membrane 1 with the 
separator 5 laminated by both sides, and is fixed to it. The separator 5 machines carbon plate material 
and is formed. 

It has the reactant gas conduction slot 6 and the cooling water conduction slot 7. 
the reactant gas conduction slot 6 of the separator 5 by the side of an anode electrode - fuel gas 
(hydrogen gas) — oxidant gas (air) is passed in the reactant gas conduction slot 6 of the separator 5 by 
the side of a cathode terminal. If the solid polyelectrolyte membrane 1 dries and moisture is lost, it will 
become high resistance, ohm loss will increase, and a battery characteristic will fall. For this reason, 
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desiccation of the solid polyelectrolyte membrane 1 is prevented by supplying, after humidifying 
reactant gas. The separator 5 is equipped with the slot of gasket ******, and the disclosure to the battery 
exterior of reactant gas is prevented by equipping with the gasket 8. 

[0006]Generally porous carbon paper is used for the electrode substrate 3 which constitutes the electrode 
4. 

If fuel gas or oxidant gas is supplied to the reactant gas conduction slot 6, these reactant gas will diffuse 
the inside of the electrode substrate 3, will reach to the electrode catalyst layer 2, and will produce 
above-mentioned electrochemical reaction. 

A current is collected with the electrode substrate 3, and further, through the separator 5, the electron 
generated according to electrochemical reaction is outputted to an external circuit, and is consumed. 
[0007] Drawin g 4 is a sectional view showing the shape of the gas passageway currently formed in the 
separator 5 of the above-mentioned cell. After introducing reactant gas from the gas inlet 1 1 allotted to 
the upper part of the separator 5, carrying out conduction of the gas conduction slot 6 allotted to the 
power generation region corresponding to the electrode 4 of the electrolyte membrane electrode 
conjugate 9 to a lower part, producing electrochemical reaction and contributing to power generation, 
residual gas is discharged from the gas outlet 12 outside. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, the electrolyte membrane electrode conjugate which 
allotted the electrode to the both principal planes of plate-like solid polyelectrolyte membrane, and was 
formed in them in this invention, The separator which consists of gas impermeability material which 
countered the electrode of the electrolyte membrane electrode conjugate and was provided with the 
reactant gas conduction slot is laminated and constituted, In the solid polyelectrolyte type fuel cell 
discharged from the gas outlet which introduced reactant gas, carried out conduction of the reactant gas 
conduction slot, and made generate according to electrochemical reaction, and with which the separator 
was equipped from the gas inlet with which the separator was equipped, (1) We decided to have a 
subfeed port which is open for free passage to a separator to the omitted portion of the aforementioned 
reactant gas conduction slot, and introduces the 2nd reactant gas into it, and to introduce dry reactant gas 
or the humidified reactant gas. 

Therefore, the solid polyelectrolyte type fuel cell with which the condensation to the reactant gas 
conduction slot of the produced water produced with power generation is effectively controlled, is 
stabilized, and a cell output is obtained will be obtained. 

[0017](2) It has a branching conduction slot which carries out the diversion of river of the reactant gas 
between a gas inlet and the omitted portion of a reactant gas conduction slot, For example, also as 
carrying out conduction of the reactant gas which dried the reactant gas humidified into the reactant gas 
conduction slot which counters the electrode by the side of an anode into the reactant gas conduction 
slot which counters the electrode by the side of a cathode again, Since the condensation to the reactant 
gas conduction slot of the produced water accompanying power generation is controlled, it is suitable as 
a solid polyelectrolyte type fuel cell with which it is stabilized and a cell output is obtained. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Since electrochemical reaction is produced and reactant gas is 
consumed as it goes to the gas outlet 12 from the gas inlet 1 1, a flow decreases and the rate of flow falls. 
In the separator 5 by the side of the cathode with which the air or oxygen gas of an oxidizer is supplied, 
since produced water accumulates as water is generated in connection with electrochemical reaction and 
it goes to the downstream, in the field near the gas outlet 12, it becomes easy to condense water. Since 
the rate of flow of gas also falls by the downstream still as mentioned above, there is a danger that the 
phenomenon of the gas conduction slot 6 being blockaded with the condensed produced water, or 
adhering to the wall surface of a water fang furrow, and stagnating will arise. Thus, since the electrode 
substrate 3 or the electrode catalyst layer 2 which constitutes the electrode 4 will get wet in water and 
the hole of a porous body will be covered with water if it will be in the state where water condenses into 
the gas conduction slot 6, diffusion of the reactant gas to the electrode catalyst layer 2 will be checked, 
and the situation where a battery characteristic falls will occur. 

[0009]The purpose of this invention is to provide the solid polyelectrolyte type fuel cell with which the 
condensation to the reactant gas conduction slot of the produced water produced with power generation 
is effectively controlled, is stabilized, and a cell output is obtained. 
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MEANS 

[Means for Solving the Problem]In this invention in order to attain the above-mentioned purpose, An 
electrolyte membrane electrode conjugate which allotted an electrode to both principal planes of plate- 
like solid polyelectrolyte membrane, and was formed in them, A separator which consists of gas 
impermeability material which countered an electrode of an electrolyte membrane electrode conjugate 
and was provided with a reactant gas conduction slot is laminated and constituted, In a solid 
polyelectrolyte type fuel cell discharged from a gas outlet which introduced reactant gas, carried out 
conduction of the reactant gas conduction slot, and made generate according to electrochemical reaction, 
and with which a separator was equipped from a gas inlet with which a separator was equipped, (1) 
Suppose that it has a subfeed port which is open for free passage to a separator to an omitted portion of 
the aforementioned reactant gas conduction slot, and introduces the 2nd reactant gas into it, and dry 
reactant gas or humidified reactant gas is introduced. 

[001 1](2) Or it has a branching conduction slot which carries out the diversion of river of the reactant 
gas between a gas inlet and an omitted portion of a reactant gas conduction slot, For example, suppose 
that conduction of the reactant gas which dried reactant gas humidified into a reactant gas conduction 
slot which counters an electrode by the side of an anode into a reactant gas conduction slot which 
counters an electrode by the side of a cathode again is carried out. 

Since water generated in connection with electrochemical reaction will be held as a steam if reactant gas 
which provided a subfeed port and was dried as the 2nd reactant gas as shown in above (1) is supplied, 
condensation of water is prevented and a fall of a battery characteristic is avoided. Since humidification 
conditions of a reactant gas conduction slot can be easily fluctuated by adjustment of this reactant gas if 
reactant gas humidified as the 2nd reactant gas is supplied, Condensation of water is prevented, and even 
if a fall of a battery characteristic is not only avoided, but change of cell temperature arises, it becomes 
possible to maintain a stable output easily. 

[00 12] As shown in above (2), it has a branching conduction slot, and condensation of water will be 
controlled by introduction of reactant gas with few moisture contents if reactant gas shunted toward an 
omitted portion of a reactant gas conduction slot is supplied. If reactant gas which dried reactant gas 
humidified into a reactant gas conduction slot which counters an electrode by the side of an anode 
especially in a reactant gas conduction slot which counters an electrode by the side of a cathode again is 
supplied, The anode side is fixed, and a humidified state is held, and, on the other hand, in the cathode 
side. Residual reactant gas is discharged outside, without producing a blockade by the water of 
condensation of a gas conduction slot, adhesion on a wall surface of a slot on the water of condensation, 
and stagnation, since condensation of water is controlled by reactant gas which is humidified with 
produced water produced in connection with electrochemical reaction, and is introduced from an omitted 
portion of a reactant gas conduction slot. 
[0013] 

[Embodiment of the Invention] 

<Example 1> drawing 1 is a sectional view showing the shape of the gas passageway formed in the 
separator of the cell of Example 1 of the solid polyelectrolyte type fuel cell by this invention. The 
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feature of the gas passageway with which the separator 5 A of this example was equipped is at the point 
of having the subfeed port 13 which is open for free passage to the omitted portion of the gas conduction 
slot 6. In this composition, the humidified reactant gas is introduced from the gas inlet 11, carries out 
conduction of the gas conduction slot 6 moved in a zigzag direction and allotted corresponding to the 
polar zone, and is discharged from the gas outlet 12. Simultaneously, reactant gas dry as the 2nd reactant 
gas joins the flow of the reactant gas which was introduced from the subfeed port 13 to the omitted 
portion of the gas conduction slot 6, and was introduced from the gas inlet 1 1, flows into the 
downstream, and is discharged from the gas outlet 12. Therefore, since the steam partial pressure of the 
reactant gas which flows through the gas conduction slot 6 falls in this composition with the dry reactant 
gas introduced from the subfeed port 13, Since condensation of water is controlled and adhesion on the 
wall surface of the gas conduction slot 6 on the water of condensation, and stagnation and the blockade 
of a channel are avoided, the stable battery characteristic is obtained. 

[0014]The solid polyelectrolyte type fuel cell can maintain a cell output stably by adjusting the 
humidification conditions of reactant gas, when changing the temperature of a cell during operation. 
Although it is difficult to change the humidification conditions of reactant gas quickly with the 
conventional composition like drawing 4, Since adjustment of humidification conditions will become 
easy if it supposes that the 2nd reactant gas is introduced, the reactant gas humidified by optimum dose 
is introduced and a flow is adjusted from the subfeed port 13 like this example, the stable battery 
characteristic which condensation of water is controlled and follows in footsteps of change of cell 
temperature instead of foolish ** easily is obtained. 

[0015]<ExampIe 2> drawing 2 is a sectional view showing the shape of the gas passageway formed in 
the separator of the cell of Example 2 of the solid polyelectrolyte type fuel cell by this invention. The 
feature of the gas passageway with which the separator 5B of this example was equipped is provided 
with the branching conduction slot 14 between the gas inlet 1 1 and the omitted portion of the gas 
conduction slot 6, and is that it constituted so that a part of reactant gas might be shunted and the 
omitted portion of the gas conduction slot 6 might be supplied from the branching feed port 15. In this 
composition, even if conduction of the gas conduction slot 6 is carried out, produced water arises 
according to electrochemical reaction and the moisture content in reactant gas increases, by the reactant 
gas introduced from the branching feed port 15, a moisture content is reduced and condensation of the 
water to Mizouchi is controlled. If the reactant gas which dried the reactant gas humidified into the 
reactant gas conduction slot 6 which counters the electrode by the side of an anode especially into the 
reactant gas conduction slot 6 which counters the electrode by the side of a cathode again is supplied, 
Since increase of a moisture content is suppressed by the reactant gas which the anode side is fixed, a 
humidified state is held, and the cathode side is humidified with the produced water produced in 
connection with electrochemical reaction, and is introduced from the omitted portion of a reactant gas 
conduction slot, it is effective for especially control of condensation of water. 



[Translation done.] 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tra^ 5/2/2008 



JP,10-284095,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]T he sectional view showing the shape of the gas passageway formed in the separator of the 
cell of Example 1 of the solid polyelectrolyte type fuel cell by this invention 

[Drawing 2] The sectional view showing the shape of the gas passageway formed in the separator of the 
cell of Example 2 of the solid polyelectrolyte type fuel cell by this invention 

[Drawing 3] The sectional view showing the cellular structure of the conventional solid polyelectrolyte 
type fuel cell 

[Drawin g 4] The sectional view showing the shape of the gas conduction slot currently formed in the 
separator of the cell of drawing 3 
[Description of Notations] 

1 Solid polyelectrolyte membrane 

2 Electrode catalyst layer 

3 Electrode substrate 

4 Electrode 

5 Separator 

5A and 5B Separator 

6 Gas conduction slot 

9 Electrolyte membrane electrode conjugate 

1 1 Gas inlet 

12 Gas outlet 

13 A subfeed port 

14 Branching conduction slot 

15 Branching feed port 
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